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In the enucleation of a prostate, the anesthetic
requirements differ from those met in surgery in gen-
eral. It has been shown by many observers that the
urinary back pressure that we find in a considerable
proportion of prostatic cases renders the kidneys espe-
cially susceptible to the irritating effects of ether. I
believe it was the late John C. Munro who showed,
some years ago, the irritating effect that the inhalation
of ether had on the supposedly normal kidney. Obser-
vations were made on the urine of a series of patients,
before and after taking ether. In a considerable pro-
portion of cases, it was
found that, after ether,
the urine showed some
albumin in cases in which
the urine had previously
shown none. This was
accepted quite properly, I
believe, as an indication
that ether frequently irri-
tated the normal kidney.

Therefore, one of our
first requirements for an

anesthetic in prostatec-
tomy is that it spare the
kidneys to as great a

degree as possible. An¬
other requirement is that
it should not overtax the
heart, since a large pro¬
portion of our patients
requiring prostatectomy
have arrived at an age at
which they have more or

less weakened heart mus¬

cle, and the stertorous,
labored breathing and
cyanosis that I see, not in¬
frequently, with inhalation
anesthesia certainly do not
spare the heart. Further¬
more, we need good relax¬
ation of the abdominal

Fig. 1.—Needle inserted in interspace between the third and fourth
lumbar vertebrae; crests of ilia marked by iodin; a line* between them
crosses the interspace between the fourth and fifth lumbar vertebrae.

walls in most cases of prostatectomy, for in spite of
what seems to me to be the very definite advantages of
perineal prostatectomy for certain cases, the greater
number of operations are performed, and I believe will
continue to be performed, by the upper route. In this
operation, the relaxation of the abdominal wall is very
essential, especially in the fat man.

Another desirable feature, I believe, is that spinal
anesthesia lowers the blood pressure to a certain
degree, not only at the time of operation, but for a

time following it ; and in spite of the various means

that have been devised to control bleeding following
prostatectomy, we still depend, to a large degree, in
most cases, on Nature's spontaneous closure of torn
vessels, more easily secured when the blood pressure is
not too high. Sometimes, this drop in blood pressure
is very marked and, I suppose, accounts for some of the

Read before the Section on Urology at the Seventy-Third Annual
Session of the American Medical Association, St. Louis, May, 1922.

faintness that we meet in mildly toxic cases. In one

instance, we noted the blood pressure fall from 140 to
40 in a short time. In patients with impaired renal
function, it is also an advantage to be able to begin
giving water by mouth immediately on the patient's
return to bed. The allowance of time that one has
with spinal anesthesia is, I believe, an advantage. Once
the anesthesia has been secured, one has from an hour
to an hour and a half of anesthesia without any addi¬
tional risk to the patient. One can work with all neces¬

sary deliberation, and I believe this is often of great
importance, as, for instance, in the careful control of
bleeding. It permits the more careful attention to many
of the little niceties which one would ordinarily omit
if it required a prolongation of an inhalation anesthe¬
sia. A further advantage of spinal anesthesia is that
it may be used in prostatic patients suffering from

diabetes. There were six
in this list of prostatecto¬
mies, all of whom recov¬

ered. This, of course, is
not a very important fea¬
ture, as the number of
patients with this combi¬
nation is relatively small.

In spite of what seems
to me to be the great ad¬
vantage of spinal anes¬

thesia in a considerable
proportion of our cases of
prostatectomy, so far as
one may be allowed to
judge from conversation
with various men, this
method is used in but a
small percentage of such
operations, and is not used,
I believe, because of un-
warranted prejudice
against it. This prejudice
against spinal anesthesia is
based, I believe, on its
supposed dangers to life,
on the occasional ineffi¬
cient anesthesia that re¬
sults and on what are
believed to be its undesir¬
able effects, both imme¬
diate and late. I have been

interested to review the cases of prostatectomy in
which I have employed spinal anesthesia, particularly
as regards its danger to life, its efficiency, and its com¬

plications. The number of prostatectomies in which I
have used spinal anesthesia has not been very large,
328 cases ; but they have the advantage of having been
performed by one person under similar conditions. In
the present paper, I shall simply consider the subject
from its clinical aspects.

DANGERS FROM SPINAL ANESTHESIA

As regards the danger to life from spinal anesthe¬
sia, I have seen no one die from the effects of it. Its
use in my hands has by no means been limited to the
328 cases that I report here since I have used it many
times for painful cystoscopy, perineal section for stric¬
ture, and for operations in cases of extravasation of
urine, etc. It is true that there have been a certain
number of unpleasant and disquieting incidents among

Downloaded From: http://jama.jamanetwork.com/ by a Oakland University User  on 06/12/2015



these cases, partly due, no doubt, to the fact that we
were at first unfamiliar with its use. One may say of
spinal anesthesia that the disagreeable incidents atten¬
dant on its use come at the time of operation; at the
time when every one is present so that there is ample
opportunity to render aid. I shall come back to this
phase of the subject and consider it more in detail.

When one considers the efficiency of the anesthesia
in these 328' cases, I find that in 293 of these cases the
anesthesia was regarded as satisfactory and in most
instances was spoken of in my notes as "good," "per¬
fect" or "excellent." In a few of these, however, it
was recorded as "fair." In eighteen of the remaining
cases, no mention was made of the degree of anesthe¬
sia. I believe it is reasonable to suppose that in these
eighteen cases there was at least a fair degree of anes¬
thesia or some reference would- have been made to the
lack of it in the notes made at the time of operation.
In twenty-four of the 328 cases, the spinal anesthesia
was supplemented by gas
or ether. In most of these
cases, this was what I
haVe heard termed
"psychic ether," that is,
the mere smell of ether by
making the patient believe
he was having ether, was
sufficient to relieve the
pain of which he com¬

plained. In most of these
cases, it was perfectly
evident that the anesthesia
had been good, that it was

simply the imagination of
the patient which led him
to complain. Ordinarily
if, in the case of a second
stage prostate operation.
one can pinch the skin of
the abdomen with forceps
at the height of the supra-
pubic opening without
causing pain, one may be
perfectly sure that the
bladder outlet is anesthe¬
tized. Other things that
point to a good anesthesia

Fig. 2.—Pinching a fold of skin at the level of the suprapubic fistula
s a test for anesthesia.

are relaxation of the abdominal wall and, especially,
relaxation of the rectal sphincter. You may have all
these signs of an efficient anesthetic and yet have a
neurotic patient who will complain bitterly of pain. It
will often be found that a few drops of ether, just
enough to give the odor, will afford relief in such cases.
The pressure on the abdomen felt by patients with a

good spinal anesthesia and which they often resent, must
not be confused with real pain. It is, to many, a

disagreeable sensation, but far removed from real pain.
There are a few patients who are not anesthetized

following a spinal injection; the condition is ordinarily
perfectly evident. There is no numbness or tingling
of the feet, no blunting of the sensitiveness of the skin
of the abdomen to a needle prick, or to pinching with
forceps. These patients may receive a second injection
after ten minutes. I have found, in my records, reports
of seven cases of reinjection because of no anesthe¬
sia. So far as I could ascertain these patients all had
good anesthesia after reinjection. As a whole, patients
who have a reasonable amount of self-control do verv

well under spinal anesthesia. Those who have little
self-control, or who are prejudiced against this method
of anesthesia, are likely to complain bitterly no matter
what sort of anesthesia one secures. They are quite
unable to grasp the possibility of the blunting of pain¬ful sensations without the doing away of consciousness.

TOXIC CONDITIONS
The disagreeable and troublesome conditions that

occasionally arise during spinal anesthesia may be con¬
sidered under the heading of toxic conditions. In the
mildest type of toxicity, the patient is slightly bJanched,
or he may be a little faint or nauseated, or he may
vomit. A condition of this sort is not very uncommon
and need not be the cause of alarm. It is difficult to
say just how often we meet this slight toxicity, but I
believe it has occurred in about 20 per cent, of the cases.
In the more severe toxic conditions, of which one sees a

relatively small number—I found reference to six or
seven in this series of
cases

—

there is usually
difficulty with respiration.
The respirations may drop
to from 8 to 10 a minute.
This is usually attended
with a certain amount of
cyanosis, sighing or ster-
tor. Usually, carbon dioxid
stimulation, which is ob¬
tained by letting the pa¬
tient rebreathe air from a
closed inhaler, overcomes
this condition within a

short time. Lip friction
may be of use. Once or
twice we have employed
artificial respiration for a
short time. This we had
to resort to more often
when we were less accus¬
tomed to this type of anes¬
thesia. I do not remember
having resorted to artifi¬
cial respiration for a num¬
ber of years. In this con¬
dition, w e usually use
aromatic spirits of ammo-

nia and occasionally a little strychnin or carbohydrate
oil, sucutaneously. Besides the respiratory troubles,
in the more severe toxic cases, there may he a lapse
of consciousness or even a slight convulsive attack.
It seems to me that the patient's mental attitude
acts as an important predisposing factor in cases
of this sort. My worst patients have been physicians,
almost without exception ; persons in whom there has
been a considerable element of dread. One such patient
had a slight convulsion on the table and lapsed into
unconsciousness. His pulse remained fair, however,
and by the end of the operation, his condition gave us
no concern whatsoever. He made a perfect recovery.
Another physician lapsed into unconsciousness,
although he had no convulsive seizures. This man
had such a bad heart that it had been a question
whether any surgical procedure be tried. Though he
was in very poor condition at the end of operation, he
had a perfectly good convalescence. At times, the
heart becomes very rapid, but no more so, I believe,
than it does at times with inhalation anesthesia.
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Besides these disturbances that come at the time of
operation, there is an annoying complication that is
occasionally seen at a later time, the spinal headache.
I find a record of relatively few spinal headaches, only
ten. However, it is possible that all have not been
noted, since I find that my records of operation are
much more carefully written up than my records of
convalescence. Such instances of headache as I have
seen have rarely persisted longer.than a week, and I
believe never more than two weeks. The patient
notices this headache only when he is sitting up, almost
never when he is lying down. Lying down gives very
prompt relief even to the patients who suffer consider¬
ably when sitting up. I have seen nothing to indicate
any infection of the meninges.

1 have never seen any lasting interference with
either sensation or motion that it seemed to me fair
lo attribute to spinal anesthesia. I had one man who
said he could neither hear nor talk, but that lasted only
a short time.

In performing surgical operations on old people, we
see certain conditions develop that the patients are
inclined to attribute to the operation but which we
have every reason to believe bear no relation to it.
Thus, I have seen men who evidently had a beginning
Dupuytren's contraction, or perhaps one would better
say a predisposition to this condition, develop quite
a marked contraction during convalescence. I have
seen this following spinal anesthesia as I have seen it
following inhalation anesthesia. It seems to me that it
bears no relation whatsoever to the operation or to the
anesthesia, but is the result of the lack of use of the
hand during convalescence. Likewise, I have seen
several people who had a marked arthritis of the spine,
who became stiff during a long surgical convalescence.
1 should say that I have seen this happen quite as
often under inhalation anesthesia as under spinal ;
but the patient, perhaps not unnaturally, is inclined
to attribute it to the use of spinal anesthesia. If such
a patient has the misfortune to have a general practi¬
tioner of rather limited outlook he may coincide with
the patient in this view. Another annoyance that I
have seen follow operation, under both inhalation and
spinal anesthesia, is a certain numbness in the fingers
supplied by the ulnar nerve. This is due, I believe, to
some constrained position in which the patient lay, not
necessarily during operation. I have seen it in a cer¬
tain number of prostatic cases following spinal anes¬
thesia. I have no explanation to offer ; but I do not
believe that it can be due to the anesthesia.

TECHNIC EMPLOYED
A short description of the technic that I have used

in spinal anesthesia may be of interest. We have
made use of tropacocain, procain and apothesin as an

anesthetic, all in combination with epinephrin. It has
ordinarily been given in the lumbar spine, sometimes
in the space between the second and third lumbar verte-
hae, but preferably in the space between the third and
fourth lumbar vertebrae. A line connecting the high¬
est points of the crests of the ilia crosses the fourth
space, which is the next below this. So one feels for
the space that is on this line, connecting the crests of
the ilia, and then makes the puncture in the space
next above it. I make the injection with the patient
sitting across the table, the feet in a chair, the back
bowed forward and slightly inclined from the hips.
The head should be sharply flexed so that the chin

touches the sternum. The ordinary lumbar puncture
needle, with a rather short bevel, is inserted in the
median line. Usually, it enters the spinal cavity with¬
out difficulty. In exceptional cases it may be impossible
to get the needle into the spinal cavity. There were
three cases, of which I found record, in which it was
impossible to give spinal anesthesia because of anky-losis of the spine and consequent inability to enter the
vertebral canal. It is not infrequent to have to make
two or more attempts in a difficult spine before enter¬
ing the vertebral canal. We ordinarily use 2 c.c. of a
5 per cent, procain solution or a similar amount of
whatever drug one is using, which is then diluted with
aspirated spinal fluid to make 5 c.c. One then makes
sure that the cannula is still in the vertebral canal,
after which he injects slowly, taking from ten to thirty
seconds to inject 5 c.c. The patient is allowed to
remain in the sitting position for from one to two
minutes and then is allowed to lie down, with his head
and shoulders a little raised. The anesthesia ordinarily
takes place within two or three minutes. Occasionally,
a perfectly good anesthesia will be delayed as much as
ten minutes. If for any reason one wishes to givespinal anesthesia with the patient lying on his side, with
his head and shoulders slightly raised, he may do so.
However, in my experience, it is easier to give it in the
position first described. Although I wish to keep the
patient's head somewhat elevated for a few minutes
following injection, I do not hesitate to put him in the
lithotomy position as soon as I let him lie down (from
one to two minutes after injection). After from
fifteen to twenty minutes, I do not hesitate to use the
exaggerated lithotomy position. In reviewing my
notes I have found records of twenty-two cases of
perineal prostatectomy which has been performedunder spinal anesthesia without the occurrence of anymishap. In these cases, I employed the exaggeratedlithotomy position.

CONCLUSIONS
My experience with the 328 cases of prostatectomyperformed under spinal anesthesia leads me to believe

that the method is a safe one as regards danger to life.
It is efficient in a large proportion of cases ; in onlyslightly more than 7 per cent, of these was it necessary
to supplement the anesthesia with gas or ether. In a
considerable number of these cases the gas or ether
was given because of the mental instability of the
patient rather than because of the physical suffering.There are a number of minor annoyances attended withits use, most of which are really of no more impor¬tance than the little difficulties we meet daily in the
use of inhalation anesthesia. There are some toxic
symptoms that are quite terrifying; but they seem to
do no serious harm. I have failed to find among mypatients any evidence of lasting injury caused by spinalanesthesia.

It is my opinion that the lessened injury to the kid¬
ney as a result of spinal anesthesia more than com¬
pensates for its drawbacks, and makes it the best
anesthetic for use in a considerable proportion of cases
of prostatectomy. The time that spinal anesthesia
allows for operation is a considerable advantage since it
permits more careful work. It spares the heart more
than inhalation anesthesia, as ordinarily given, and
it is of the greatest value in carrying out prostatectomysafely in diabetics.

352 Marborough Street.

Downloaded From: http://jama.jamanetwork.com/ by a Oakland University User  on 06/12/2015



ABSTRACT OF DISCUSSION
Dr. Bransford Lewis, St. Louis : I have such respect for

Dr. Chute and his conclusions and such confidence in them
that I feel reluctant to express an opinion in opposition to
his conclusions. Yet certain facts about spinal anesthesia
have made such an impression on me that I feel one should
not neglect to bring up an argument in opposition if he
feels so disposed. I have no doubt that if I had behind me
the experience Dr. Chute has had, I would stand by my con-
vicitions and argue as he does. But I have no such experi¬
ence, and, on the contrary, I have facing me the knowledge
of a striking number of deaths directly due to spinal anes¬
thesia and I am terrified at its significance. In the early
period when Jonnesco and others were introducing this method
in this country, we grew enthusiastic about it. A number
of leading surgeons used spinal anesthesia here, and death
ensued in four or five such cases. When patients do not die,
as Dr. Chute says, the result is almost ideal. But in its
liability to cause death spinal anesthesia is far from ideal.
We know that many who formerly were enthusiastic about
the utility and safety of spinal anesthesia have abandoned it
because of the mortality. On the other hand, must we resort
to a method in these advanced states of debility and low
vitality that has attached to it this stigma that cannot be
denied, this high mortality? I believe not. We can use with
the utmost safety and satisfaction for the first stage of the
suprapubic prostatectomy an infiltration anesthesia, which
has no mortality. I have never heard of a patient dying
through infiltration anesthesia and opening the bladder in
the first stage. For the second stage, we have sacral anes¬
thesia, which has no mortality. I have heard of some toxic
symptoms following sacral anesthesia, but know of no deaths.
Authors who have written on this subject have not reported
any mortality. Sacral anesthesia in about 10 per cent, of the
cases is a failure, and then either gas or a light degree of
ether anesthesia has to be added. That places this method of
practical safety in contrast with this one, with a pronounced
mortality, which is the gist of the situation.

Dr. A. J. Crowell, Charlotte, N. C. : Dr. Cecil's modifica¬
tion of Young's operation simplifies the operation very much
as it makes use of a guide and tractor combined. It greatly
lessens the danger of getting into the rectum and makes the
preservation of the membranous urethra much easier. I am

glad to see this revival of interest in the perineal operation
and feel sure it will result in great good. The pendulum
has swung entirely too far to the suprapubic operation. With
regard to spinal anesthesia, I have never been sufficiently
brave to try it. My timidity may be the explanation, but I
have seen some work under its influence that made me
tremble. With the modifications of Young's operation rec¬
ommended by Drs. Cecil and Geraghty, combined with sacral
anesthesia, I believe we will do more perineal prostatectomies
in the future. Since last July I have done all prostatectomies
under sacral anesthesia. In some of these cases, while
enucleating the prostate from its capsule, it was necessary to
give a little gas for a few moments, but the perineal anes¬
thesia is so complete that the wound is closed and dressed
after the patient wakes up, free from pain. This is probably
necessary in 12 or IS per cent, of the cases.

Dr. H. W. E. Walther, New Orleans : Spinal anesthesia
has failed to give me anesthesia in about 50 per cent, of the
injections. I do not know the reason for this. I follow the
directions Dr. Chute mentioned, get spinal fluid and enter the
canal, but fail to get anesthesia. In the after-effects of
spinal injections, Dr. Chute did not mention headache. I
have seen headaches which lasted for three weeks following
spinal anesthesia and nothing has relieved the headache. As
to mortality, I have seen deaths from no other anesthetic
but the spinal. I have noticed in the writings of a confrere
who does much work under spinal anesthesia that he main¬
tains he has never had a death ; but he must have a very
short memory, for I have seen at least three deaths in his
service in the last five years. It certainly is an anesthetic
that is very satisfactory when it works ; but these deaths on
the operating table, before we begin work, are hard to explain.

Experience seems to bear out the fact that spinal anesthesiais the most dangerous of all.
Dr. A. Raymond Stevens, New York : I have always been

enthusiastic over spinal anesthesia, the injection being made
in the low lumbar region. At Bellevue Hospital, we have
been using it a great deal since the war for perineal work
of all sorts. Dr. Keyes was not keen about spinal anesthesia
five or six years ago, when stovain was used. Since the war
he has sanctioned its use in a more or less routine way. I
have no figures, but it has been used chiefly for perineal work
and difficult cystoscopies. We use just one half the amount
of procain that Dr. Chute uses. We have had no death on
the table. The only death (I think I am correct though
speaking from memory), occurred about four hours after
operation. In this case, the patient was operated on by some¬
one else on the service and I do not know all the circum¬
stances, but we charged the death to the spinal anesthesia.

Dr. Arthur L. Chute, Boston : What Dr. Stevens says
about Dr. Keyes making use of spinal anesthesia is very
encouraging since he is one of the irreconcilables on whom I
have been exerting all my missionary efforts for years. If
he has come around even the least bit, it is a great sign of
hope. In our work, we have the patient sit on the side of the
table bending forward, with his chin resting on his sternum.
I admit that there have undoubtedly been deaths, but I have
never seen one. Like many other things, spinal anesthesia
must be given properly to be safe and efficient. One cannot
do a perineal prostatectomy without having a considerable
amount of definite knowledge; no more can one give spinal
anesthesia without some knowledge of it. It is not a thing
one can do offhand, but when one has learned its technic,
it has great possibilities. We speak of the dangers of spinal
anesthesia as though inhalation anesthesia was without
danger in these cases, while as a matter of fact I believe
that the patients who die following prostatectomy die chiefly
as the result of inhalation anesthesia. It is often said that
patients die of hemorrhage the third or fourth day after
operation ; they do not. They die the day of the operation;
The patient who dies three or four days after operation dies
because his kidneys have shut down, in many cases, because
of the inhalation anesthesia. These patients almost never
die if they are getting an output of 100 ounces or more of
urine. I cannot conceive of an agent as powerful as spinal
anesthesia not having possibilities for harm, even leading
to a fatal outcome at times though I have not as yet seen a
fatal case. Against this disadvantage of spinal anesthesia,
you must balance the insidious danger that general anesthesia
often brings to these patients through its action ·  the kid¬
neys. Dr. Lewis and Dr. Walther have spoken of the sacral
method. Many of these patients were operated on before
sacral anesthesia was known to me and I think it is possible
that the sacral method may do away with spinal anesthesia
to a great extent, but I do not think this is assured. Dr.
Walther's failure in SO per cent, of his cases, I cannot under¬
stand. I have no explanation to offer. Evidently, I have not
seen as bad headaches as he has. I think, however, he mis¬
understood me if he thought I intended to minimize the
importance of the spinal headache. It may be serious as
regards the patient's comfort, but so far as I know, as soon as
the patient lies down, he becomes fairly comfortable, and
here, again, it is balancing one thing against another. Cer¬
tainly, the life of the man with spinal headache, following
prostatectomy, is in less danger than is that of the man
whose kidneys have shut down after inhalation anesthesia.

Cost of Research Work in England.—The report of the
British Scientific and Industrial Research Department for
the year ending, July 31, 1921, states that the total expendi¬
ture of the department during the financial year was ¿525,584
(approximately $2,500,000). For the current year, the cost
is estimated at ¿342,641, nearly ¿85,000 less than the previous
year. About ¿40,000 of this reduction is accounted for by
the government decision that research work undertaken
directly for the Army and Navy at the National Physical
Laboratory shall be charged to those departments and not
to the research department.
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